The subject of this dissertation is the use of electronic structure calculations to examine Changing the identity of X allows the observation of how the electron density on the metal center influences the addition of H 2 O or O 2 . The final chapters discuss the high-level quantum chemical calculations performed to study the structure and energetics of isomers of CH 2 BF on both the singlet and triplet PES. MP2 optimizations were used to identify minima and transition states. A series of CCSD(T) single-point calculations were used to extrapolate to the complete basis set limit.
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